Sir Isaac Newton (1642-1727)
was an English mathematician
and natural philosopher who for-
mulated the laws of gravity and
motion and the elements of dif-
ferential calculus. He presaged
our present-day satellites in a
sketch (below) depicting the re-
sults that could be expected if a
projectile were fired from a
mountaintop at several different
velocities. This first appeared
after his death in A Treatise of
the System of the World, a vol-
ume published in London in
1728. Newton had argued that a
projectile launched with suffi-
cient velocity would orbit the
earth. This principle has been
demonstrated many times during
the twentieth century in space
explorations such as the journey
of the orbiter Challenger (right),
shown during its second
lift-off in June 1983.

dieted consequences; that hypothesis may become the accepted theory
explaining the original facts.

Scientific theories are also predictive. They allow us to anticipate yet
unknown phenomena and thus to focus research on more narrowly defined
areas. If the results of testing agree with predictions from a theory, the
theory is provisionally corroborated. If not, it is proved false and must be
either abandoned or modified to account for the inconsistency.

Scientific theories, therefore, are accepted only provisionally. It is al-
ways possible that a theory that has withstood previous testing may even-
tually be disproved. But as theories survive more tests, they are regarded
with higher levels of confidence. A theory that has withstood as many
severe tests as, for example, that of biological evolution by means of
natural selection is held with a very high degree of confidence.

In science, then, facts are determined by observation or measurement
of natural or experimental phenomena. A hypothesis is a proposed expla-
nation of those facts. A theory is a hypothesis that has gained wide ac-
ceptance because it has survived rigorous investigation of its predictions.

Higher levels of generalization are formulated into scientific laws. A
law identifies a class of regularities in nature from which there has been
no known deviation after many observations or trials. It is usually ex-
pressed mathematically. The laws of Newtonian and relativistic motion
and those of thermodynamics are examples. Scientific laws tell us the
ways but not the whys of nature. They are used in launching and manip-
ulating space probes, investigating the far reaches of the universe, mapping
deep-sea topography from the surface, or probing the earth's internal struc-
ture. We must heed them in formulating new hypotheses and theories.
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